INTERNATIONAL

ISO

STANDARD 16534

First edition
2012-05-15

Thermal insulating products-for bt
applications — Determination of
compressive creep

Produits isolants thermiques destihés aux applications du Y
Détermination du fluage en comipression

lilding

atiment —

— Reference number
=7 N— ISO 16534:2012(E)

©180 2012


https://standardsiso.com/api/?name=1d1b5b34bce062dc39cca2333ac9b6e9

ISO 16534:2012(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2012

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO’s
member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2012 — All rights reserved


https://standardsiso.com/api/?name=1d1b5b34bce062dc39cca2333ac9b6e9

ISO 16534:2012(E)

Contents Page
oY =T o o S iv
0 e Y 11 T2 4 T ) o TSRS \'
1 T o7 oo - 1
2 NOIMALIVE FEFEIENCES ...ttt ettt ettt ea e e s e en et et et e e e s e 1
3 Terms and definitioNs. ... ...ttt 1
4 e T 0 e o SRS 3
5 APPAratUS ..o ] 3
6 Test SPECIMENS ...ttt e 4
6.1 Selection of test specimens ... B e 4
6.2 Dimensions of test specimens ... e 4
6.3 Number of test specimens ................ e YT 5
6.4 Preparation of test Specimens. ... e 5
6.5 Conditioning of test SPECIMENS ... et e 5
7 e oY= LT L S SRPS SRS 5
71 TeSt CONAItIONS ...l one ettt een e en e en e snn e e s 5
7.2 Stress SEIeCHION ......co.ooii S ettt 6
7.3 Test ProCeAUIe ... Xttt e 6
7.4 DUration of teSt ..o e A ettt 7
8 Calculation and expression of results.................. .o 7
9 Accuracy of measurement ... e 7
10 LIS =] <o o O RSN WSS 7
Annjx A (normative) Calculation method ... x50 e 10
Anngx B (informative) Example of a linear regression analysis..............cccccoovoiiiiiinniicencccncecec i 13
BiblIDGrapRy ... ..o ettt e 16

© IS0 2012 — All rights reserved iii


https://standardsiso.com/api/?name=1d1b5b34bce062dc39cca2333ac9b6e9

ISO 16534:2012(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main ta
adopted by
International

Attention is ¢
rights. ISO s

ISO 16534 W
built environ

ISO 16534 includes the original EN 1606 prepared by Technical Committee’CEN/TC 88 “Thermal insu
I products”, with the following clauses modified to reflect the conditions for tropical countries:

materials an

— Clause 6.5: Conditioning of test specimens;

— Clause 1

— Clause 1

5k of technical committees is to prepare International Standards. Draft International Stan
the technical committees are circulated to the member bodies for voting. Publication ¥4
Standard requires approval by at least 75 % of the member bodies casting a vote.

rawn to the possibility that some of the elements of this document may be the 'subject of p
hall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 163, Thermal performance and energy use
ment, Subcommittee SC 1, Test and measurement methods.

1: Test conditions;

0: Test report.
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Introduction

ISO 16534 is one of a series of existing European Standards on test methods which were adopted by ISO. This
group of International Standards comprises the following group of interrelated standards:

ISO

12344

Title

Thermal insulating products for building applications — Determination of
bending behaviour

1296B

2946H

29466

29406[

2946

oo

2946

©

2947p

204711

2947p

29764

2976p

2976p

Thermal insulation products for building applications — Determination of the
pull-off resistance of external thermal insulation composite systems (ETIES)
(foam block test)

Thermal insulating products for building applications — Determination.of length
and width

Thermal insulating products for building applications —“Determination of
thickness

Thermal insulating products for building applicatiehs — Determination of
squareness

Thermal insulating products for building applications — Determination of flatness

Thermal insulating products for building* applications — Determination of
compression behaviour

Thermal insulating products for building applications — Determination of the
apparent density

Thermal insulating products for building applications — Determination of
dimensional stability under constant normal laboratory conditions (23 degrees
C/50 % relative humidity)

Thermal insulating products for building applications — Determination of
dimensionalrstability under specified temperature and humidity conditions

Thermat_tinsulating products for building applications — Determination of
deformation under specified compressive load and temperature conditions

Thermal insulating products for building applications — Determination of tensile
strength perpendicular to faces

Thermal insulating products for building applications — Determination of tensile
strength parallel to faces

29767

29768

29769

29770

Thermal insulating products for building applications — Determination of short-
term water absorption by partial immersion

Thermal insulating products for building applications — Determination of linear
dimensions of test specimens

Thermal insulating products for building applications — Determination of
behaviour under point load

Thermal insulating products for building applications — Determination of
thickness for floating-floor insulating products

© 1SO 2012 — All rights reserved

Respective

EN
standard
EN 12089

EN 13495

EN 822

EN 823

EN 824

EN 825
EN 826

EN 1602

EN 1603

EN 1604

EN 1605

EN 1607

EN 1608

EN 1609

EN 12085

EN 12430

EN 12431
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29771

29803

29804

29805

16534

16535

16536

16537

16546

16544

16545

Thermal insulating materials for building applications — Determination of
organic content

Thermal insulation products for building applications — Determination of the
resistance to impact of external thermal insulation composite systems (ETICS)

Thermal insulation products for building applications — Determination of the
tensile bond strength of the adhesive and of the base coat to the thermal
insulation material

Thermal insulation products for building applications — Determination of the

EN 13820

EN 13497

EN 13494

EN 13496

oo

Thermal insulating products for building applications — Determination of
compressive creep

Thermal insulating products for building applications — Determination of long-
term water absorption by immersion

Thermal insulating products for building applications — Determinatien.of long-
term water absorption by diffusion

Thermal insulating products for building applications — Deterfnination of shear
behaviour

Thermal insulating products for building applications —Determination of freeze-
thaw resistance

Thermal insulating products for building applications — Conditioning to moisture
equilibrium under specified temperature and humidity conditions

Thermal insulating products for building applications — Determination of
behaviour under cyclic loading

EN|[1606

EN 12087

EN 12088

EN 12090

EN 12091

EN 12429

EN 13793

A further grolip of existing European Standards on test methods for products used to insulate building equigment

and industrig

ISO 12623

ISO 12624

ISO 12628

ISO 12629

\Y

| installations comprises the following group of interrelated International Standards:

Thermal insulating products for building equipment and industrial installations —
Determination of short:term water absorption by partial immersion of preformed
pipe insulation

Thermal insulating products for building equipment and industrial installations —
Determination/of trace quantities of water soluble chloride, fluoride, silicate,
sodium iens and pH

Thermal insulating products for building equipment and industrial installations —
Determination of dimensions, squareness and linearity of preformed pipe
insulation

EN 13472

EN 13468

EN 13467

Thermal insulating products for building equipment and industrial installations —
Determination of water vapour transmission properties of preformed pipe
insulation

EN 13469
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INTERNATIONAL STANDARD ISO 16534:2012(E)

Thermal insulating products for building applications —
Determination of compressive creep

1 Scope

This International Standard specifies the equipment and procedures for determining the compressive creep of

ormative references

The following referenced documents are indispensable for the application of this”’document. For dated
refergnces, only the edition cited applies. For undated references, the latest edition ‘¢fithe referenced document
(including any amendments) applies.

ISO 29469, Thermal insulating products for building applications — Determination of compressign behaviour

ISO 29768, Thermal insulating products for building applications —<-Determination of linear djmensions of
test §pecimens

ISO %725-2, Accuracy (trueness and precision) of measurement-methods and results — Part 2: Basic method
for the determination of repeatability and reproducibility of a, Standard measurement method

3 Terms and definitions

For the purposes of this document, the followingdefinitions apply.

31
thickness
linear dimension measured perpendicular to the length and width plane

3141
thickness
d
original product thickness

31.2
thickness
ds
initialf thickness of the test specimen

31.3
thickness

dv

thickness of the test specimen under the basic compressive stress of the loading device (‘dead weight’)

31.4

thickness

do

thickness of the test specimen 60 s after the beginning of the loading process

31.5

thickness

dt

thickness of the test specimen at a given time, ¢

© 1S0O 2012 — All rights reserved 1
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3.2

compressive stress

Cc

ratio of the compressive force to the initial surface area of the cross-section of the test specimen

3.3

deformation

X

reduction in thickness of the test specimen

3.4

relative deformation

&
ratio of the d

3.5

compressive creep

Xt

increase in @

temperature

and humidity

Xot = Xt 4 Xo

where

Xt isth

Xo isth

An illustratio

bformation of the test specimen X, and its thickness ds, measured in the direction of loading

e deformation at time ;
e initial deformation (after 60 s from the beginning of loading).

n of the different thicknesses and deformations:is given in Figure 1.

eformation of the test specimen under a constant stress with time under-specified conditigns of

© 1SO 2012 — All rights reserved
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ds_d,
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The ¢
comy

5 Apparatus

5.1
comg
self-g

ime, ¢

60s

t=0h
ickness

eformation curve

ference value for deformation measurements

ead weight’ of the loading device (<10 % of the smallest stress_ehosen for the creep test).
bad applied in the compressive creep test.

In the illustration, d|_is used as a reference valuefordeformation measurements. If ds is used ag
the illustration can be used, omitting the column fordp (see 7.3).

Figure 1 — lllustration of the different thicknesses and deformations

Principle

ompressive creep is determined by measuring the increase in deformation of a specimen ur
ressive stress and spetified conditions of temperature, humidity and time.

Loading device, consisting of two flat platens, one of which shall be movable, arranged
ress the specimen in a vertical direction. The movable platen shall be guided in such a ma
ligriing. The platens shall be capable of being loaded smoothly and without distortion so th

the reference

der constant

so that they
hner as to be
at, during the

test,

he static stress does not change by more than + 5 %.

5.2

5.3

Measuring device (e.g. dial gauge), capable of determining the distance between the two platens, i.e.
the deformation of the specimen, to an accuracy of 0,01 mm.

Suitable damping measures, to minimize the effects of external vibration (e.g. substantial foundation of
the apparatus support).

Examples of the testing apparatus are given in Figure 2.

© 18O

2012 — All rights reserved
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1 1
= ”4/2 = H“|/2
o—___‘3 o)
\\4 \_\4
% S |

L

a) b)
Key
1 displacemlent transducer or dial gauge 4  test specimen
2 loading brjdge 5 support beam
3 load distripution plate (movable, self-aligning) 6 loading by weights

Figure 2 — Examples of test apparatus

6 Test specimens

6.1 Selection of test specimens

The specimens for determining the compressive creep shall be taken from the same sample, with the same
preparation as the specimens used for the compression test as specified in EN 826.

The method of selecting the specimens shall be as specified in the relevant product standard.

NOTE In the absence of a product standard or any other technical specification, the method of selection of the test
specimens can be agreed between parties.

6.2 Dimensions of test specimens

The thickness of specimens shall be equal to the original product thickness. The width of the specimens shall
not be less than their thickness. Products with facings or integrally moulded skins which are retained in use
shall be tested with these faces or skins intact.

4 © 1S0 2012 — All rights reserved
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Test specimens shall not be layered to produce a greater thickness for testing.

The specimens shall be cut squarely and have sides with the following recommended dimensions:
— 50 mm x 50 mm; or

— 100 mm x 100 mm; or

— 150 mm x 150 mm; or

— 200 mm x 200 mm or

Proro-TTTT

The dimensions of specimens shall be the same as used in the compression test as described'if ISO 29469.
Thesk are specified in the relevant product standard or agreed between parties.

The ljnear dimensions shall be determined in accordance with ISO 29768, to an acecuracy of 0,5 .

The folerance and parallelism and flatness between the upper and lower face of the specimen shall not be
greater than 0,5 % of its side length, with a maximum of 0,5 mm.

If the|specimen is not flat, it shall be ground flat or an adequate coating shall be applied to preparg the surface
for thie test. Where it is coated, no significant creep should occur in thé-coating or it shall be taken into account
by dgducting the creep of the coating.

6.3 [Number of test specimens

The number of specimens shall be as specified in the relevant product standard. If the number is pot specified,
then pt least three specimens shall be used for each compressive stress selected from 7.2.

NOTH In the absence of a product standard or_any other technical specification, the number of spe¢imens can be
agredld between parties.

6.4 |Preparation of test specimens

The ppecimens shall be cut so_that the direction of loading applied to the product will corregpond to the
direction in which the compressive'forces are applied to the product in use.

The gpecimens shall be cut by methods that do not change the original structure of the product.

For groducts with non~parallel faces, the parallelism of the upper and lower face of the specimgn shall be in
accofdance with 6.2.

NOTH Special methods of preparation, when needed, may be given in the relevant product standard.

6.5 [Conditioning of test specimens

The specimens shall be conditioned for at least 24 h under the test conditions. In case of dispute, the time for
conditioning (equilibrium of moisture content) shall be as specified in the relevant product standard.

In tropical countries, different conditioning and testing conditions can be relevant. In this case, the conditions
shall be (27 £ 5) °C and (65 + 5) % relative humidity (RH), and be stated clearly in the test report.

7 Procedure

7.1 Test conditions
The test shall be carried out at (23 + 2) °C and (50 £ 5) % RH.

NOTE Other conditions can be given in the relevant product standard or can be agreed between parties.

© 1S0O 2012 — All rights reserved 5
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In tropical countries, different conditioning and testing conditions may be relevant. In this case, the conditions
shall be (27 £ 2) °C and (65 + 5) % RH.

7.2 Stress selection

The test shal

To verify one

| be carried out at three or more different stresses.

defined level of stress only this level shall be used.

The alternative stresses for the creep test, o, shall be based on either the compressive strength, om, or the
compressive stress, o9, at 10 % strain measured in accordance with ISO 29469, and shall be calculated as follows:

oc = 0,15 x
oc=0,20 x g
oc=0,25 x ¢
oc=0,30 x ¢
oc=0,35x g

NOTE If

7.3 Testp

If the thickne
an accuracy

Place the specimen carefully in the loading device, under the>dead weight’ of the loading device. The thick

under this lo
to the neareq

The stress in

If the thickne|

applying a piessure of (250 + 10) Pa and.thethickness measured to an accuracy of 0,01 mm. This value

then be used

If a significar
used, assum
should be d¢

Apply the se
Determine th

Determine th

L, or oc=0,15 x o190

im Or oc = 0,20 x o010

im Or oc = 0,25 x o109

m Or oc = 0,30 x o9

im Or oc = 0,35 x 010

bppropriate, other values of oz may be chosen.

rocedure

5s of a specimen, ds, is to be determined without using.the loading device, it shall be measu

of 0,1 mm, in accordance with ISO 29768.

ad, d|, is to be considered the reference value*for the deformation measurements. Determi
t 0,01 mm.

5s of the specimen, ds, is determined using the loading device, the specimen shall be preload

as the reference value for the deformation measurements.

t deformation occurs ‘under the pressure of 250 Pa, then a load corresponding to 50 Pa m
ing that such a load.is specified in the relevant product standard. In this case, the thicknes
termined underthe’same load.

ected stresSsuniformly to the specimen within (10 + 5) s.

e initial"deformation, Xp, to the nearest 0,01 mm (60 + 5) s after loading has started.

ed to

ness
ne d.

nposed by the ‘dead weight’ shall be:less than 10 % of the minimum stress selected for the fest.

ed by
shall

Y be
S! dS!

eldeformation, X;, to the nearest 0,01 mm at the following times after loading:

0,1 h, 1 h, 5 h, and then at the following days after loading has started: 1, 2, 4, 7, 9, 11, 14, 18, 24, 32, 42, 53,
65 and 80 days, and once between 90 days and 100 days.

NOTE

These times, expressed in hours, are equidistant time increments in a logarithmic time scale.

If the test is continued after 90 days (see 7.4), readings shall be made at equidistant time increments (logarithmic
scale). An example for appropriate reading time increments is given in Figure 3.

When the product to be tested incorporates a facing which is difficult to remove or if a coating is added for
testing purposes, the compressive creep may be measured by the relative movement of the flat platens of the
loading device. Alternatively, it may be measured from the relative movement of reference points placed on the

edges of the

material, if the intention is to access the material itself.

© 1SO 2012 — All rights reserved
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Duration of test

The compressive creep shall be measured at time intervals given in 7.3 over a period of at least 90 days.
The duration of the test shall be as specified in the relevant product standard or shall be agreed between the
parties. The total duration of testing depends on the required extrapolation time, which shall be determined in
accordance with Annex A.

8 Calculation and expression of results

The deformation value, X;, shall be tabled for each specimen.

Calcllate the relative deformation, &, as a percentage, for each specimen, using Equation (1):

™

wher:

The
stres
the e

9 Accuracy of measurement

Follo

preparation were used, the accuracy for compressive creep &t and total deformation g when me

a sta
— |

— |

The above mentioned terms areapplied as described in ISO 5725-2.

10 1
The
a) |
b) H

t :ﬁx1 00
d

S
('t is the deformation at time ¢, in mm;
s is the thickness of the specimen, in mm.

elative deformation for each specimen and the mean value ¢f'the three relative deformat
5 level shall be plotted in a semi-log (time) or a log/log diagram. The calculation of creep def
[yuation for its extrapolation is given in Annex A.

ving the experience from a “round robin test™ where comparable test equipment and tg
ic load can be estimated as given below:
Repeatability limit » with a probability)of 95 %: Approximately 0,5 %;

Reproducibility limit R with a_probability of 95 %: Approximately 1,2 %.

‘est report
est report shall include the following information:
Referenge 1o this International Standard, i.e. ISO 16534:2012;

Product identification

M

ons for each
brmation and

st specimen
asured under

1) product name, factory, manufacturer or supplier;

2) production code number;

3) type of product;

4) packaging;

5) the form in which the product arrived at the laboratory;

6) other information as appropriate (e.g. nominal thickness, nominal density);

c) Test procedure

1) pre-test history and sampling (e.g. person taking the sample, place of sampling);

© 18O
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Information about the apparatus and identity of the person responsible for the test should be available

2) conditioning;

3) any deviations from Clauses 6 and 7,

4) date of testing;

5) conditioning and testing conditions in tropical countries, if applicable;

6) dim

ensions and number of specimens;

7) kind of surface treatment (grinding or type of coating);

or-strace maasurad in acocardanc
Sttt HeadSu e —ac6oraanc

with

8) en ral infarmation ralatina ta tha tact (ctranath
genprainformation—relating—to-thetest{strongtt

EN
9) eve
Results
1) the
spe

2) resylts according to Annex A for each stress level, if any:

i)
i)
ii)

iv)

laboratory, b

Key

o

== =N
O ST OO0

826 and the chosen stresses, o);

hts which may have affected the results;

tabled deformation values and the diagrams Xt versus ¢ in semi-log or_log/log form for
cimen, and the mean values for the chosen stresses:

the statistical parameters a, b, and r2;

factors m and b of the Findley equation;

the relative deformation, &, and the extrapolation:curve in a semi-log diagram.

Lt it need not be recorded in the report.

Equidistant time increments (logarithmic scale) up to 10

12 10° 10*

Readings
Readings

Xy

a) Time,tin h

the creep deformation, Xct, together with the linear regression analysis in a log/log diagram;

each

n the

000 h

forthe required test duration of 90 days (see 7.3)

for a test duration longer than 90 days (see 7.4)

© 1SO 2012 — All rights reserved
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Day Time Duration Day of the week
inh
0 10:00 0 (loading) Monday
0 10:01 0,017 Monday
0 11:00 1,0 Monday
0 15:00 5,0 Monday
1 10:00 24 Tuesday
2 10:00 48 Wednesday
4 14:00 100 Friday
7 10:10 168 Monglay
9 10:00 216 _Wedndsday
11 10:00 264 W .V Fridgy
14 10:00 336 5" Monfay
18 10:00 432 NO~ Friday
24 10:00 576 () Thurgday
32 10:00 768 - Fridpy
42 10:00 1008 O Mondiay
53 10:00 272 Fridpy
65 10:00 4560 Wedndsday
80 10:00 O 1920 Thurdday
100 10:00 9 2400 Wedngsday
123 10:00 R 2 952 Fridpy
156 10:00 ‘\\Q\‘ 3744 Wedngsday
190 10:00 yO\ 4 560 Tuesfay
231 10:00\L 5544 Mondiay
295 10:00” 7 080 TuesHay
365 . +10:00 8 760 Tuesflay
$\
Figure 3 — Reading ﬁmes — Example of time intervals for deformation measurements
53
O
Q~
&
éQ
R
<
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https://standardsiso.com/api/?name=1d1b5b34bce062dc39cca2333ac9b6e9

ISO 16534:2012(E)

A.1 Gen

Annex A
(normative)

Calculation method

eral

This Annex 9
insulating pr:
that model s

This method
behaviour of

In ordertom
in accordang
experience i
foam produc

A validation

the same prg
using measu
over a period

This Annex

To validate t

obtained by the measured values.

Even with ar
applied for tH

A.2 Prin

The calculati
the descripti
analysis acc

Xt=Xo +

pecifies a calculation method for the determination of a long-term deformation value of‘th
pducts due to compressive creep. In case of positive validation of another mathematical nj
pall be incorporated by amendment or revision of this Annex.

may be used to define a permissible load in practical applications and/or to definethe compre
a certain product.

ake a reliable extrapolation of the behaviour of thermal insulating products-with time, when t
e with this International Standard, the results of many tests and experience are required
5 not yet available for all products. It has been well established and‘confirmed for different p
s. For other products, tests are still running and no mathematieal. model has yet been valid3

shall be based on measurements over a period of at leastfive years for different products
duct family. Based on these measurements, different mathematical models shall be evaluat
Fed values from periods of up to two years and comparing the extrapolation with the data obt
of five years.

ives a permissible extrapolation, with a maximum extrapolation up to 30 times the testing ti

he characteristic form of a curve based en’the mathematical model, it should be similar t

extrapolation up to 30 times the ‘testing time, it is recommended that a safety factor shoy
e determination of long-term dllowable stress and the corresponding deformation.

ciple

pn method is based'on a mathematical function called the Findley equation ['l (A1), which 3
pn of the creep behaviour of thermal insulating products, provided that the linear regre
brding to Equation (A.2) fits with a coefficient of determination 2> 0,9.

mxtb

ermal
odel,

Ssive

bsted
This
lastic
ted.
vithin
ed by
hined

me.

that

Id be

llows
5sion

(A1)

where m and

b-are material constants.

Equation (A.1) can be written in a logarithmic form, as follows:

log (Xt — Xp) =log m + b x log ¢

(A.2)

Hence it follows that log m is the intercept of the ordinate and 4 is the slope of the straight line defined by this
equation. These constants shall be calculated by a regression analysis based on the measured deformation

as a function

10

of time.

© 1SO 2012 — All rights reserved
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A.3 Procedure

A.3.1 Using the values for the thickness of the test specimens, ds and d|, and deformation values, Xp and
Xt, at a time, ¢, measured in accordance with this International Standard, the terms log 7, X¢t, log X¢t shall be
calculated starting with the value read after seven days (= 168 h).

This period of seven days may be reduced if the measured data show a linear behaviour in a log/log diagram
corresponding to Equation (A.2).

A.3.2 For the linear regression analysis, the following statistical terms shall be determined.

Gengral equation for the linear regression line:

=a+bxx .
Yy b (A.3)
Ym=2xt/n .

/ (A.4)
Ym=2yt/n (A.5)

b= 3 2 _[(zxt)z /n} (A.6)
dy= D¢ -[(Zyt)z / } (A7)
Gy = Y re-[(Tx)x (o) in] (A8)
sk =[Qy -(0% /Qx)]/(n—2) (A.9)
sk =3 (A10)
=04 1 (0x =0y ) (A1)
H=r? (A12)
B= Ouy L (A13)
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a=ym=—bxxm (A14)

where
n is the number of values;
xt isthe time, log #;
yt is the creep deformation, log Xct;

xm is the mean value of xy;

ym is the mean value of yy;
Ox is the sum of squares of deviations, referring to x values;
Oy is the sum of squares of deviations, referring to y values;

Oxy is the sum of the deviations;

s,% is the variance;

SR is the standard deviation;

2 is the coefficient of determination;
r is the correlation coefficient;

a is the intercept of the ordinate;

b is the slope of the line.

A.4 Calgulation of long-term deformation

By using Equiation (A.1), with 5 from Equation (A’13), and by putting m = 103, a long-term deformation 4t any
time, ¢, can t{g calculated. Extrapolation is_permissible up to 30 times of the testing time, provided that »2|> 0,9
(see example in Annex B).
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Annex B
(informative)

Example of a linear regression analysis

Table B.1 gives the measured values for the deformation of three single specimens for one compressive
stress. These are recorded after various time periods. In this example, the results are analysed using a linear

H 4 [ al H R A AL bl 1 £l H
regl OSTUTT ITUTTITYUT, dS UTOSUTTUTU TIT ATITITA A, TUT UIT TTHITalt valuTo Ul LT SPTUNTITTITS.

The ¢alculated statistical values are:
xpn = 3,238 72
¥ =-0,868 83
dx=777076
(y =0,277 14
(xy = 1,444 65
sg =0,000 41
sk =0,020 20

N

Figun
b=0

P = 0,969 08 (+2 > 0,9)
=0,984 42

= 0,185 91

= 1,470 94

e B.1tshows straight line regression analysis of the values of log Xct versus log ¢, with m =
185 91.

D,033 81 and

The long-term deformation value of the specimens for 10 years (about 87 600 h), for example, is to be calculated
using Equation (A.1), with m and b as given above:

Xg7 600 = Xo + 0,033 81 x 87 6000,185 91

Xg7 600 = 0,50 mm

The relative deformation follows from (see Clause 8):

&

© 18O

X
{=—1x100
d
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